Abstracts-This paper presents an improvement of the existing interval symmetric single-step method ISS1 which will be called the interval midpoint symmetric single-step method IMSS1. The term 'midpoint' is referred to the updated midpoints used in every step in the method. The idea of midpoint will potentially reduce the time and improve the effectiveness of the method. This method is tested numerically in terms of CPU times and number of iterations of which comparison for both methods will be presented. This procedure is verified on five test polynomials and the results were obtained using MATLAB in association with Intlab toolbox. Based on the numerical results, the IMSS1 method shows a better performance than does the ISS1 method.
INTRODUCTION
Gargantini [1] , Henrici [2] , Milovanovic and Petkovic [3] and Alefeld and Herzberger [4] are among the earliest researchers who came out with the new idea of applying the interval arithmetic into the simultaneous method. Several researchers have done works on the point iterative procedures for the simultaneous estimation of simple polynomial zeros such as Aberth [5] , Alefeld and Herzberger [4] , Braess and Hadeler [6] , Ehrlich [7] , Farmer and Loizou [8] , Hansen et. al [9] , Henrici [2] , Kerner [10] , Milovanovic and Petkovic [3] , Petkovic and Milovanovic [11] and Bakar et. al [12] . Alefeld and Herzberger [13] are the first to introduce the interval version of the WDK method for simple real roots. Also the work continues and more new improved procedures discovered, as in Monsi and Wolfe [14] ,Monsi et. al [15] [16] [17] [18] , Rusli et. al [19] [20] [21] , Salim et. al [22] , Sham et. al [23] [24] [25] [26] , Jamaluddin et. al [27] [28] [29] [30] [31] [32] and Jamaludin et. al [33] .
The methods of bounding polynomials zeros simultaneously start with some disjoint intervals
as the initial intervals which contain the polynomial zeros , , … , respectively.This method will determine smaller bounded closed intervals where each of them is guaranteed to still contain the zero. In other words, the intervals sequences 1, … , generated by the procedures are always converging to the zeros.
II. ESTIMATING POLYNOMIALS ZEROS
Let : be a polynomial of degree n defined by It assumed henceforth that 1, so that . 4
By (4), for 1, … , 1, … , ,
Writing (5) as an iterative approach, we have
An interval approximation of the above procedure [13] is given by
The rate of convergence of this procedure is two. Alefeld and Herzberger [13] modified the above procedure to become
The rate of convergence of this procedure is greater than two.
The extension of the above procedure is the interval symmetric single-step procedure ISS1 and was introduced by Monsi [34] (see also Monsi and Wolfe [14] ). The procedure is defined in the following algorithm. The rate of convergence of ISS1 is at least three (Monsi and Wolfe [14] ).
The rate of convergence of an iterative procedure or the Rorder of convergence used in this paper is taken as a measure of the asymptotic convergence rate of the procedure. The concept of R-order of convergence is discussed in detail in Ortega and Rheinboldt [35] and Alefeld and Herzberger [13] .
III. THE INTERVAL MIDPOINT SYMMETRIC SINGLE-STEP PROCEDURE
An improvement of ISS1 is called the midpoint symmetric single-step procedure IMSS1, and is defined as follows.
Algorithm IMSS1
Step 1.
Step 2.
, ,
1, … , 10
Step 3.
, midpoint ,
Step 4.
, … ,1 10
Step 5. 
IV. NUMERICAL RESULTS AND CONCLUSION
We run the algorithms for ISS1 and IMSS1 using five test polynomials of Rusli et. al [19] , with initial points 1, … , being the midpoints of the respective intervals 1, … , in 19 . The convergence criterion used is 10 . Table I shows the effectiveness of IMSS1 in CPU times and also number of iterations. We have analyzed that the rate of convergence of IMSS1 is at least four, which is faster than the rate of convergence of ISS1 [36] .
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